Introduction

S
uicide is a common cause of death worldwide, and every year almost one million people die by suicide. 1 For every completed suicide, there are dozens of attempted suicides, and the worldwide lifetime prevalence of suicide attempt has been estimated to be 2.7%. 2 Several studies have shown that individuals with a history of suicide attempt form a high-risk mortality group. Compared with the general population, standardised all-cause mortality ratio for the suicide attempters has been found to vary, e.g. from 3.2-fold among women and 4.1-fold among men in UK 3 and $7.0-fold among men and women in Taiwan 4 to as high as 9.4-and 14.6-fold among women and men, respectively, in Finland. 5 Completed suicide is the main cause of the excess mortality among suicide attempters, and accordingly, compared with the general population, risk of suicide has been found to be almost 20-fold in men and women together in UK, 3, 6 30-fold in Denmark, 7 48 times higher in New Zealand 8 and $59-fold in Finland 5 and in Taiwan. 4 Variability in the results may at least partially reflect differences in the length of the follow-up, as the mortality risk is highest soon after the suicide attempt. During the first year following a suicide attempt, suicide mortality has been shown to be particularly high 5, 6, 9, 10 , up to more than 100-fold in Taiwan. 4 Compared with suicide, excess mortality risk for other causes of death is much less studied, but high standardised mortality ratios have been found especially for accidents, [3] [4] [5] accidental poisoning 3, 4, 6 and alcohol-related causes. 7 In addition, mortality from diseases has been found to be elevated among suicide attempters, and high risks seem to relate at least to mental disorders, 3, 11 diabetes mellitus 4 and diseases of the digestive system 3, 11 which are partly alcohol inflicted. It is well established that alcoholism is associated with increased completed suicide risk, 12 and high levels of alcohol misuse 13 and alcohol-related disorders 14 have also been recorded in people who self-harm. In addition to dependence, alcohol can also act as a proximal factor through intoxication. The mechanisms responsible for the effects of intoxication in suicide include alcohol's ability to propel suicidal ideations into action and to increase aggressiveness, and by impairing judgment, alcohol tends to be associated with impulsive suicides. 15 However, it remains unclear whether the effect of alcohol intoxication as a proximal risk factor for suicide death appears differently among suicide attempters and the general population.
Living alone or with a family could be assumed to make a substantial difference in the psychosocial and emotional resources at one's disposal and to have an influence on the risk of mortality after suicide attempt. In the general population, living arrangements have been shown to be strongly associated with suicide mortality. Marriage seems to function as a protective factor, and nevermarried, divorced or separated persons as well as widows and widowers have been found to have an elevated suicide and suicide attempt risk. [16] [17] [18] [19] Also, having children reduces suicide risk notably. [20] [21] [22] Living arrangements, including both partnership situation and household composition, have also been found to be strongly related to suicide. 23 Furthermore, previous analyses provide overwhelming evidence of the importance of various socioeconomic factors for suicide. These studies have demonstrated that, e.g. income is a major risk factor for suicide, 17, 18 and it may also act as a confounder between living arrangements and suicide attempt.
However, to our knowledge only a few studies have assessed mortality risk by living arrangements in the suicide attempt population, and the results are inconsistent. Among suicide attempters, living alone was associated with increased risk for both all-cause and suicide mortality in UK 24 and in Denmark, 7 and not living with a close relative was associated with increased suicide risk in UK. 25 When marital status was considered, the results were different. In UK, only widowhood was associated with increased all-cause mortality among suicide attempters, and there was no relationship with suicide mortality. 24 However, this null effect may be related to the low power to detect effects of suicide. On the contrary, in Finland those suicide attempters who were married had even greater mortality compared with single ones, even though the difference was very small. 5 Altogether, excess mortality and the causes of death among suicide attempters as well as the relevance of living arrangements as a modifying factor are not sufficiently understood. Also the possible confounding effect of socioeconomic status for this association is not known. Some previous studies have simply observed mortality in the suicide attempt population and lacked comparison data on the general population. In addition, the previous research has often been based on selected populations; e.g. studies have included suicide attempts by certain methods only, included patients from single hospitals or limited the data to residents of specific cities. To address some of these shortages, this study analyses a random sample of all Finns with register-based information on suicide attempts treated in hospitals and date and cause of death from the beginning of 1988 to the end of 2007. The specific research questions were:
(1) To what extent do total and cause-specific mortality increase among those with a hospital-treated suicide attempt, and how is this excess mortality related to time since attempt? (2) Do living arrangements buffer the negative effects of suicide attempt on subsequent mortality?
Methods
Data
The target population consisted of men and women residing in Finland in at least one of the years between 1988 and 2007 and aged at least 15 years at that time. The individual-level data set used was based on a two-part sample: an 11% representative sample of the whole population obtained from a Statistics Finland population-register data file and a random oversample of the population that died during the period so that, altogether, 80% of all deaths were covered. Both samples include detailed sociodemographic information. Using personal identification codes, Statistics Finland linked these data with information on causes of hospitalisation provided by the National Institute for Health and Welfare (ethics approval TK-53-1519-09). In order to take into account the sampling design, appropriate weights were constructed from the known sampling probabilities. Altogether, the 6648 men and 4958 women included in the sample were admitted to the hospital due to a non-fatal suicide attempt at least once during the study period. In case a person was admitted to the hospital due to suicide attempt, the mortality follow-up began on the date he/she was discharged. For those not hospitalised, the follow-up began on 1 January 1988. Among both populations the follow-up ended at the day of death or 31 December 2007 at the latest. Those who emigrated were censored at the end of the emigration year. The mean follow-up time was 6.47 years after suicide attempt and 12.45 years in the general population. Those with a history of suicide attempt were somewhat younger: their mean age was 43 years, while it was 55 years in the general population. Table 1 shows the ICD10 (1996-2007) codes for the causes of death studied, and corresponding ICD9 codes were used for the years 1988-1995. We were also able to analyze suicide deaths according to the role of alcohol as a contributory cause of death. Suicides were divided into two groups on the basis of the pathologist's determination: one comprised those in which alcohol intoxication was stated as one of the three contributory causes, and the other included the remaining cases.
Living arrangements comprised four groups: (i) those married or cohabiting with or without children as well as children living with their married or cohabiting parent, (ii) single parents and children living with their single parent, (iii) those living alone and (iv) the institutional population. The living alone category also included a few cases who did not have a family but who shared a household with someone else. Living arrangements were measured yearly from 31 December 1987 and were treated as a time-variant variable. The distribution among both the general and suicide attempt populations is shown in table 2. In order to consider the possible confounding effect of socioeconomic status we adjusted the models also for income. Household income per consumption unit was used as a socioeconomic indicator because, unlike education or socioeconomic status, it is relevant also for younger people. Consumption units were calculated by giving the first adult in the household the value of 1.0, any additional adult the value of 0.5 and each child the value of 0.3. For those living in an institution we used the personal income.
Methods
Mortality rates were directly sex-and age-adjusted in 5-year age groups using the total population as the standard population. To assess the excess mortality among the suicide attempt population, we used Poisson regression models, which were estimated by STATA V.11.2 software. The results are presented as risk ratios for men and women combined in order to avoid chance results caused by a small number of deaths. We ran separate models for disease and suicide mortality, and among the suicide attempters we divided the followup time in half, covering the first year after suicide attempt and the time after that. All models were adjusted for sex, age and calendar year. For those admitted to the hospital due to suicide attempt, we also estimated a second model in which, in addition to the variables above, the length of the hospital stay was adjusted for. The analyses were weighted to account for the unequal sampling probabilities for the two parts of the sample. This produced similar point estimates that would have been obtained by analyzing the 11% random sample of the total population alone, but the accuracy of the results increased greatly.
Results
All-cause mortality was highest during the first weeks and months following the suicide attempt (figure 1), but the risk remained elevated during the whole follow-up period. Compared with the general population, excess mortality in the suicide attempt population was 25-and 17-fold higher among men and women, respectively, during the first 4 weeks following the hospital discharge. The risk decreased in time but was still at least 7-fold higher during the first 6 months. Altogether, excess mortality during the first year among the suicide attempt population was 10.7-and 7.6-fold among men and women, respectively, and $9.2-fold for both sexes combined, meaning that 6.8% of the suicide attempters died during the first year following hospital discharge. When suicide was considered, the risk ratio following the first year after hospital discharge was as high as 98-fold among men and women combined, representing 4.2% of the attempters (results not shown).
As the trajectories were very similar among men and women, we combined the sexes for the following analyses (table 1). All-cause mortality was 11.8 per 1000 in the general population, but 35 per 1000 in the suicide attempt population. The highest differences in mortality between the general and suicide attempt populations were for external causes of death and especially for suicide. While mortality for these causes of death was <1 per 1000 in the general population, it was 9.3 per 1000 for suicides, 1.2 for accidental poisonings and 2.5 for other accidents and violence. The proportion of suicides committed while intoxicated was smaller among the suicide attempt population. While the relative nonalcohol-associated suicide risk was almost 40-fold higher among the suicide attempt population, the relative alcohol-associated suicide mortality was $25-fold higher, as evaluated from the mortality rates. Mortality for many diseases was also higher in the suicide attempt populations than in the general populations. There were notable differences in mortality from alcohol-related diseases, respiratory cancers and diseases of the circulatory system.
The interaction effect between living arrangements and hospitalisation due to suicide attempt on later mortality was statistically significant. When the general population was studied, living arrangements were strongly associated with disease mortality (table 2) . Compared with those living in married or cohabiting families, the risk was almost 50% higher among those living in single parent families and those living alone, and $4-fold higher among those living in an institution. However, in the suicide attempt population the association between living arrangements and disease mortality was much weaker than in the general population, and there were no differences between those living in the single parent and the married or cohabiting families. During the first year after the hospital discharge, those living alone who had attempted suicide also had lower relative disease mortality (RR = 1.24) compared with those living alone in the general populations, but after the first year, the risk was similar. Furthermore, among those who were living in an institution, suicide attempters had lower disease mortality risk than those in the general population. Number of person-years and deaths are those observed in the original samples, while mortality rates are based on analyses that are weighted to account for the oversampling of deaths. Among the general population, suicide mortality was about twice as high among those living in the single parent families as among those in the married or cohabiting families and $3-fold higher among those living alone or in an institution. Among the suicide attempt population, however, those living alone had only a 19% higher risk during the first year following the discharge and a 50% higher risk after the first year.
Next, we assessed the extent to which these differences between the populations were due to different health status at time of discharge by adjusting for the length of the hospital stay, but the effect on risk ratios was negligible (model 2). Income, on the other hand, explained some of the association between living arrangements and mortality among the general population, but among the suicide attempt population the effect of the adjustment for income was partly contrary (model 3). In disease mortality risks decreased and the differences between the living arrangements groups even disappeared but in suicide mortality the effect was to the opposite in the recent suicide attempters.
Discussion
Main findings and their implications
Consistently with previous studies, [4] [5] [6] 9 we found that people with a history of suicide attempt are at an increased risk of mortality. External causes of death including completed suicide are the main causes of death, but we also showed that alcohol-associated diseases are important. During the first weeks and months following the attempt, excess mortality was alarmingly high. Furthermore, in contrast to the general population, resources related to living arrangements had no relevance in buffering the effects of suicide attempt on subsequent mortality.
Especially worth noticing is the extremely high rate of mortality soon after suicide attempt. Yet only a few studies have presented mortality risks according to time after suicide attempt. If we consider the first year following the attempt, excess total mortality risk was 9.2-fold in Finland. Corresponding figures have been found to be 8.8 in Northern Taiwan 26 and 11.3 in the city of Taipei, Taiwan. 4 Much of this excess mortality is caused by extremely high suicide risk among suicide attempters: in our data the risk ratio in the first year after attempt was as high as 98-fold among men and women combined. The corresponding suicide risk ratios for the first year have been over 60-fold in UK, 27 over 75-fold in Northern Taiwan 26 and $100-fold in the city of Taipei, Taiwan. 4 The excess mortality among suicide attempters is even higher compared with some other vulnerable groups, such as patients with severe mental disorders. A recent study 28 showed that among them, mortality from external causes of death during the first year after hospital discharge was $10-to 15-fold higher in three Nordic countries. In addition to those with a psychiatric disorder, proper aftercare is thus crucially needed for the suicide attempt population.
The role of alcohol in mortality among suicide attempters is still little understood in previous research, and especially, the effect of alcohol intoxication as a proximal risk factor for suicide. We obtained somewhat conflicting results concerning the effect of alcohol. For diseases, the largest relative excess mortality among suicide attempters was observed for smoking-and alcohol-related diseases that are causes of death related to long-term adverse health behaviour. On the other hand, compared with the general population, excess mortality among suicide attempters was smaller for alcohol-associated suicide than for non-alcohol-associated suicide. Heavy alcohol use and problem drinking are thus probably more common among suicide attempters, but impulsive or aggressive suicides often related to alcohol intoxication seem not to be more common than in the general population.
Overall, the significance of living arrangements and the relevance of family-related resources that may buffer the harmful effects of attempted suicide are still little studied, and the related pathways and mechanisms are poorly understood. In this study the association between living arrangements and mortality was either much weaker than in the general population (disease mortality) or non-existent (suicide during the first year after the attempt) among suicide attempters. A similar result has been obtained before in the Helsinki region, Finland, in the early 1990s, 5 but not, e.g. in UK 24 or Denmark. 7 We further show that among suicide attempters income has a relatively small effect on the association between living arrangements and suicide.
Previous studies on suicide attempts-rather than analyses on outcomes among those who have attempted suicide-have shown Figure 1 Age-adjusted excess mortality among the suicide attempt population in relation to time since the discharge from hospital due to suicide. Risk ratios and 95% confidence intervals from Poisson regression models (in the general population RR = 1.00) that various family arrangements are strongly associated with it. 19 However, this study has shown that the effects of living arrangements on mortality after a suicide attempt are quite modest, thus implying that the large suicide mortality differentials by living arrangements are driven by the effects of living arrangements on suicide attempts rather than its effects after an attempt.
It could also be hypothesised that there are differences in how quickly suicide attempters are discharged from hospital according to living arrangements. Those living alone could be assumed to stay in hospital for a longer period in order to get into better health status than those living with others, because those with significant others could, at least in principle, obtain more emotional and practical support and receive care at home as well. The data did not include any direct indicator for ill health, but there was information on the length of the hospital stay, which is likely to capture the seriousness of the suicide attempt. However, because the length of the hospital stay was only weakly associated with increased risk of subsequent mortality (results not shown), the adjustment for it did not have any major effect on the association between living arrangements and mortality among suicide attempters. Those suicide attempters who are living in the married or cohabiting families thus need proper aftercare as well.
Methodological considerations
For this study, we had access to comprehensive population registration data representative of the whole population. The random population sample with an oversample of deaths enabled us to reliably establish premature mortality after suicide attempt and the risk in relation to living arrangements.
The definitions of both suicide attempt and cause-specific mortality were based on the ICD-9 and ICD-10 diagnosis available in the two national administrative registers: the Causes of Death Register and the Hospital Discharge Register, which was replaced with the Care Register for Health Care in 1994. According to a review study, 29 these registers have high coverage and diagnosis accuracy. However, these data miss the few suicide attempts treated solely at emergency units. As most suicide attempters receive psychiatric assessment in addition to somatic treatment in Finland, they are included in the Care Register for Health Care. As the number of these cases is thus very small, this should hardly affect the main results.
Conclusion
Premature mortality is extremely high after suicide attempt, especially soon after discharge from the hospital. This population subgroup has already had contact with the health care system, which makes their identification possible. Our results do not support the idea that living arrangements and the resources associated with them ameliorate the effects of suicide attempt on subsequent mortality. Suicide prevention should thus focus on designing adequate aftercare following the attempt, especially for those with alcohol problems. 
Key points
Premature mortality after a suicide attempt is extremely high, especially in the first year. In addition to external causes of death and especially completed suicide, mortality for smoking-and alcoholrelated diseases is elevated 
Introduction
M
ental disorders, particularly stress-related, depressive and anxiety disorders are increasing in OECD countries. 1 One in five workers experience mental symptoms at any one day.
1,2 Some workers with mental disorders remain at work while others report sick. 3 Mental disorders account for one-third of all disability benefits across OECD countries. Disability pension distances workers from the labor market resulting in a downward spiral from unemployment and poverty, to further deterioration of mental health, which in turn reduces the chances of regaining employment. 3 It is important to retain workers in employment after they have experienced mental disorders, because work participation leads to better health outcomes, promotes social participation and improves the quality of life. 4 The knowledge about return to work (RTW) from sickness absence (SA) due to mental disorders is growing, [5] [6] [7] [8] [9] [10] but little is known of what happens with workers in the years after RTW from mental SA.
In a systematic review of the literature, Lagerveld et al. 11 found that longer and more severe depressive episodes, comorbid mental and physical disorders, older age, a history of previous sick leave and poor work ability reduced work participation and work functioning among depressed workers. The Finnish Vantaa studies showed that the time spent in depressive episodes, co-morbidity, low education and economic difficulties negatively affected functioning in work and social roles, but not functioning in the family role.
12-14 Two-thirds of the workers with depressive disorders were granted sick leave benefits and 20% received disability pension benefits in the 5 years following an episode of depression.
14 Workers seem to remain at risk of leaving employment in the years following RTW from mental SA.
The objective of the present register-based longitudinal study was to investigate the employment status in the years following RTW from mental SA. RTW was defined as the end of sick leave on the moment workers resumed work for the contracted work hours/ week. We addressed the following research questions: Do workers leave employment in the 5 years following RTW from mental SA and for what reasons? Do workers change work schedule and work hours in the 5 years following RTW from mental SA?
Five-year longitudinal study of employment status among production workers
